Delonix regia (Gul Mohr) (family Leguminosae) is a striking ornamental medium-sized tree grown in most tropical countries. It produces clusters of orange-red flowers in April-May. The carotenoids present in a variety of different flowers have been studied by several workers (e.g. Goodwin, 1952 Alumina (E. Merck) for chromatography was used either as such or after partial deactivation with water or methanol as required (Goodwin & Srisukh, 1949; Taha, 1954). Magnesium oxide (for chromatographic analysis, British Drug Houses Ltd.) was mixed with Celite (no. 545, JohnsManville, U.S.A.) in suitable mixtures.
1
Phase-partition of carotenoids between solvents. The carotenoid extracts were subjected to phase-partition between light petroleum and aq. 90% (v/v) methanol. Carotene hydrocarbons, monohydroxy xanthophylls, and mono-and di-epoxides of carotene hydrocarbons and of monohydroxy xanthophylls are found in the upper layer, whereas the di-and poly-hydroxy xanthophylls and their epoxy derivatives remain in the lower layer.
Column chromatography. The upper-and lower-phase carotenoids were dissolved in light petroleum before chromatography. The former group of carotenoids were chromatographed on an alumina column (3 cm. x 35 cm.) which had been partially deactivated by treatment with 5 % (v/w) of water. Carotene hydrocarbons did not separate well on this column and were eluted with light petroleum. The remaining carotenoids were well resolved when the column was eluted (gradient elution) with light petroleum containing increasing amounts of diethyl ether. Fractions (15-20 ml.) were collected and their u.v. and visible spectra were determined. Fractions showing similar spectra were combined and concentrated. Individual pigments were further purified by rechromatography on more active alumina columns (2 cm. x 30 cm.). The order of band elution of monohydroxy xanthophylls and epoxides of carotene hydrocarbons and of monohydroxy xanthophylls obtained from petals of D. regia is given in Table 2 .
The carotene hydrocarbons eluted from these columns were rechromatographed as above on an alumina column (3 cm. x 40 cm.) which had been partially deactivated by treatment with 1 % (v/w) of water. Colourless Table 3 .
Better resolution of the pigments was obtained by using a magnesium oxide-Celite (1:1, w/w) column (3 cm. x 35 cm.) eluted with light petroleum containing increasing amounts of acetone. Partially resolved pigments were purified further by rechromatography on magnesium oxide-Celite (3:2 and 2: 1, w/w) columns (2-5 cm. x 35 cm.). Their elution from a magnesium oxide-Celite (3:2, w/w) column is illustrated in (Tables 1, 2 and 4) . Phase-partition of the carotenoids between hexane and aq. methanol (95, 85 and 75%, v/v) acoording to the method of Petracek & Zechmeister (1956) also helped in their identification.
The cis-trans configuration of the carotenoids was ascertained by the iodine-isomerization test (Zechmeister, 1960 (Table 5) , assuming E1% for the crude mixture to be that of f-carotene [2500 (Goodwin, 1955) ].
The concentrations of individual carotenoids (Table 6) were determined similarly by measuring Em.. and comparing it with known E1% values at A.. for pure pigments (Goodwin, 1955 Two phytofluene bands (blue-green fluorescence), with similar absorption spectra, have been observed during the chromatography of extracts of tomatoes and petals of Calendula officinalis (Koe & Zechmoister, 1953; Goodwin, 1954 (Porter & Zscheile, 1946) trans trane From carrots (Kuhn & Brockmann, 1933) cis cia From tomatoes (Porter & Zscheile, 1946) trans From tomatoes (Porter & Zscheile, 1946) Identification Phytoene (Goodwin & Osman, 1953) and C. officinalia (Goodwin, 1954) . Petzold, Quackenbush & McQuistan (1959) have isolated two similar pigments, a-and ,B-zeacarotene, from corn, and pigment X may be identical with f-zeacarotene. Lycopene occurred as a mixture of ci-trana isomers, and tran8-lycopene was crystallized (m.p. 168-169°) from light petroleum. Prolycopene and neolycopene, after isomerization with iodine in light, showed a bathochromic shift, and a new peak at about 500 m, appeared with prolycopene (Goodwin, 1956) . Monohydroxy xanthophyUs8 and epoxide8 of carotene hydrocarborw and of monohydroxy xanthophyla8. These carotenoids isolated from the petals of D. regia are listed in Table 2 . 5,6-Monoepoxy-pcarotene and 5,6-diepoxy-fl-carotene were characterized by their conversion into mutatochrome (Am, 402, 425, 452 m, ) and aurochrome (A. 380, 400, 425 mbt) respectively on the addition of traces of ethanolic hydrochloric acid (Karrer & Jucker, 1945 b) . Mutatochrome itself was present in the extracts and differs from flavochrome in having slightly higher A. values. Cryptoxanthin formed a very faint band on the column. Unidentified-428, situated above cryptoxanthin on alumina columns (Table 2 , band 5), showed a single broad band at 428 m,u (Fig. 1B) and its spectrum did not change on the addition of ethanolic hydrochloric acid. However, it gave a faint blue colour on the addition of ether and hydrochloric acid, indicating the presence of a 5,8-epoxy group. The partition ratio between hexane and 95 % (v/v) methanol (88:12) suggests that it may contain a single hydroxyl group. Unidentified-420 (Table 2, band 6) was found to be the cia-isomer of unidentified-425 (Table 2, band 7); the absorption spectrum of unidentified-425 is given (Fig. 1,C) . Chromatographic behaviour, partition ratio, absorption spectrum and the ethanolic hydrochloric acid test suggest that unidentified-425 is a 5,8-epoxymonohydroxy carotenoid, perhaps tran8-cryptoflavin (Karrer & Jucker, 1946) . The absorption spectrum oftrane-rubixanthin was indistinguishable from that of y-carotene (Mackinney, 1935) and thus differed from rubixanthin-like pigments reported by Goodwin (1954) and Taha (1954) .11 1 11 1 chromatographic behaviour, partition ratio, absorption spectrum and ethanolic hydrochloric acid test. Di-and poly-hydroxy xanthophyU8 and their epoxides. Di-and poly-hydroxy xanthophylls and their epoxides characterized are given in Tables 3  and 4 . Though the absorption spectra of 5,6-monoepoxylutein, antheraxanthin, violaxanthin, lutein, zeaxanthin and neoxanthin are very similar, these pigments could be differentiated easily by their chromatographic behaviour on different adsorbants (magnesium oxide-Celite and methanoldeactivated alumina) and by their reactions with ethanolic hydrochloric acid (Tables 3 and 4) . The significant difference in the partition ratios observed for members of this group of carotenoids (Table 4) also aided their identification.
Chrysanthemaxanthin and flavoxanthin are c8-tran8 isomers. Auroxanthin occurred as a mixture of ci&-trans isomers. Neoxanthin, a leaf carotenoid, tentatively identified as 5,6-epoxy-6'(or 5')-hydro-3,3',5'(or 6')-trihydroxy-p-carotene (Goldsmith & Krinsky, 1960) , was present in the petals of D. regia.
The adsorption affinity on alumina columns of these carotenoids increases with the increase in their hypophasic character (Tables 3 and 4 ). No such relationship was found between partition ratios and adsorption affinity on magnesium oxideCelite columns.
Xanthophylls having one or more 5,6-epoxy groups (e.g. 5,6-monoepoxylutein, antheraxanthin and violaxanthin) are less strongly adsorbed on magnesium oxide-Celite columns than the corresponding parent xanthophylls (lutein and zeaxanthin), and an increase in the number of 5,6-epoxy groups also results in decreased adsorption [in the order: violaxanthin, antheraxanthin, zeaxanthin (Table  3) ]. Similar observations were made by Tsukida & Zechmeister (1958) on the adsorption of ,-carotene, 5,6-monoepoxy., -carotene and 5,6 -diepoxy-, -carotene on magnesium oxide-Hyflo-Supercel columns. Further, neoxanthin, with three hydroxyl groups and one 5,6-epoxy group, is adsorbed less strongly than chrysanthemaxanthin, which has only two hydroxyl groups and one 5,8-epoxy group (Table 3) .
Carotenoids from sepal8 Carotenoids present in sepals of D. regia were characterized according to the methods described for petals and are listed in Table 6 .
Phytofluene in sepals was identical with the lower phytofluene band from tomatoes (Petracek & Zechmeister, 1952) . a.-Carotene (A,, 420, 443 and 474 m,u) could be distinguished from ,-carotene and its ci8-isomer by its absorption spectrum and the iodine-isomerization test. Unidentified-428 was identical with that from petals.
Carotenoids from filaments
Carotenoids present in filaments of D. regia are given in Table 6 . The unidentified-428 (Fig. 2, B) was identical with that from petals and sepals.
Carotenoids from anthers Carotenoids in anthers of D. regia were few in number compared with other parts of the flower (Table 6 ). p-Carotene and its ci8-isomer, neo-flcarotene, were the only carotene hydrocarbons present in anthers. Two unknown carotenoids (unidentified-430 and unidentified-435), with adsorption affinities slightly greater than that of cryptoxanthin on alumina columns, had Am.. at 410, 430 and 455 m,t and at 410, 435 and 460 m,u (Fig. 2, C) respectively. Chromatographic behaviour, partition ratio, absorption spectra and the ethanolic hydrochloric acid test suggest that unidenti- Table 3 . Chromatographic-ad8orption analyai8 of di-and poly-hydroxy xanthophyll8 and their epoxides from Delonix regia The developing solvent used was light petroleum containing varying amounts of acetone. The pigments are listed in the order in which they were eluted from the column. Table 5 . Relative amounts of the individual carotenoids present in these parts of the flower are given in Table 6 .
In petals, carotene hydrocarbons predominate over 'oxygenated' carotenoids (hydroxy and epoxy carotenoids) (7:3). #-Carotene is present in the largest amount. y-Carotene, rubixanthin and lycopene isomers are other major pigments in petals.
The ratio of carotene hydrocarbons to 'oxygenated' carotenoids is higher in sepals than in petals (21:4). Sepals contain large amounts of colourless carotenoids (phytoene and phytofluene) together with f-carotene. (Table 1 , band 5),-----; C, unidentified-425 (Table 1, band 7), *-*-. (Goodwin, 1952; Kaxrer, Jucker & Krause-Voith, 1947) . The petals of D. regia contain nine well-characterized epoxy carotenoids and a few unidentified carotenoids which appear to be epoxides, in addition to various other carotenoids. The role of epoxy carotenoids in petals is not yet known. However, they may be intermediates in the transfer of oxygen and formation of xanthophylls (Cholnoky, Gyorgyfy, Nagy & P6ncz6l, 1955) . Certain carotenoids are present only in a particular part of D. regia flower, e.g. pigment X, 8-carotene and rubixanthin are only found in petals, whereas m-carotene is confined to sepals. Vivino & Palmer (1944) observed that mixed pollen gathered by bees contains traces of carotene (4-15 mg./100 g.), but considerable amounts of xanthophylls (14-41 mg./100 g.). Karrer, Eugster & Faust (1950) (Goodwin, 1952 4. Filaments contained 20 carotenoids, including phytoene, ,-carotene, y-carotene, cryptoxanthin, lutein, zeaxanthin, antheraxanthin, violaxanthin, chrysanthemaxanthin, flavoxanthin and other epoxy carotenoids.
5. The highest concentrations of total carotenoids were found in anthers. Of the total carotenoids, 90 % is zeaxanthin. The only other carotenoids present were ,-carotene derivatives with traces of two uncharacterized carotenoids.
6. The probable physiological significance of such a complex mixture of carotenoids in different parts of the flower is discussed.
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